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(54) FREQUENCY SELECTING CONSTITUTION ELEMENT 

(57)Abstract: 

PURPOSE: To provide the frequency selecting 
constitution element which is mechanically robust and a 
method for forming the frequency selecting constitution 
element 

CONSTITUTION: The frequency selecting constitution 
element 201 includes a substrate 255 which has at least 
a 1st surface and an acoustic impedance transducer 218 ; 
which is coupled with the substrate 255. The acoustic 
impedance transducer 218 transduces the acoustic 
impedance of the substrate 255 into 2nd acoustic 
impedance. The frequency selecting constitution element 
201 further includes a mechanical resonator 203 
arranged on the acoustic impedance transducer 218. The 
frequency selecting constitution element 201 is provided 
with a frequency selecting function. 
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1 i m$L®miRm8.mm (201, 3 0 1 ) -e 

4c5T:»iim4i« (2 5 5) ;MU&&L(2 
5 5) KJS^StU ftTIUME (2 5 5) O^S-f >tf- 
V > X £ m 2 ^ S -f > e - ^ > X IC -t £ * 9 4 V £ 
(2 18) ; fiiifiiBW-f >.tr- 

y>*$m^WL (2 i s) ±uEi*n, ^&&;t#i«£ 

ffi*lt»t (2 0 3, 3 0 1) ,-*«>*4 

[H** 2 ] (2 0 1, 3 0 1) *ftJ8.-?Z 

(a) *i*#-f >e-^>^**-j-&at«#«- (2 5 

5) tffllti^t?^;' 

(b) flrEStittffi- (2 5 5) ±K*VKM« (2 1 
8) *Eit4^f?^ ; iJ-fctf 

(c) «l$#S£ft<0 1/4OJl$ (2 1 1 ; 3 2 0 ; 

3io") ©be^#«^- (201. 301) *, irie# 

»RW» (2 18) K SXt^, 
* & j£ * C t £ t 1" £ * ft o 

[M3] (2 1 s) ^Cibo-c : 

(a) »ltf>('/e-y>7itL Slffl&KC* 
tfa^Si&ftO 1/4 <0IPS (2 5 1) S"&fr^lS 

(2 5 0) ; 

(b) tteciff'f vtr-r>^«t o*§'4*2** 
tawi/4©f? (221) me*-i« (2 

5 0) ±USlSftfcll2i (2 2 0) , frbm*), fi 

z. fc*#«ii-*i&E#B ; g«i*& (2 1 8) „ 

JM*4U1 4fe*«ttfttta (8 9 0) K*V»T, «* 
(2 0 1, 3 0 1) 4*:4>&< fc *> £ 1 ffi£*rr 
(2 5 5) ; HUES« (2 5 5) -ffl 
E&K'(2 5 5) Ot9^>lf-^>^S;»2^V 

if-yv^Ksgtft-j-a, %w4>v-y>xm&& (2 

18) :*J:iniHE*»^yif-^v^S£jjM|.(2 1 
8) ±»cEgsn, ^Sifcgo 1/4 <0I?£ (211: 
3 2 0 ; 3 2 0' ) £:frU J3i£&«*?«fl*ffi;l*:, 
^##Si§ (2 0 1, 3 0 1), *fc**£fc*4MRfc 

[0 0 0 1] 

[SI6±OfiJfflfl-»] *|gij8l4, -flfctt£fK<MlllX£*i 
fc(microfabricated)J8*»g#«j£S3gKHU . 

[0 0 0 2] 

«■§•■*, MS&Ly-i s<-z/7-4 u*crv»T^-f-ra<oj|9igij 

id<0T*>5= £*i<bottttM\ ^-f* 
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o 

[0 0 0 3] «*»«««tt«r«5W-**:*«>lo^¥ 

fttt, i*7cja-tT«»*i«rnfc$ftfcsia 

515, 08x.lf^B&v»l4— MtfcttflD'J: i fcfigfc 

So 

[0004] jai&©wR***©****a«u a£» 

BS> V^U— V (free-standing thin film membrane) 
OfMt*£K&-*-«£ Z<DftWL 

[0005] £*Lti4suK, »wm*tf&z<i:tzmm 

i4, *m>&*m<o k - e > ^ * ^ -7 * > ^as 
k- tr > r a tt^wais £ £-*>-£-c js c t 

K4oT, Mti-ti { t^„ -€-<Df&<7?SKBltl* 
14, MS t If/ 1 tz IttSik (crystal lography) 

JffiU -tOJlETU*4*f*r*«»a«?l»»:llft*i-*ii: 
30 »*Oi©J: 9 ^ftffili, G.R. Kline et 

aI.O#B#SMM, 5 5 6, 8 1 2t, "Acoustic Res 
onator With Al Electrode On An A1N Layer And Using 
a GaAs Substrate" (1 9 8 5^12^38) , G. Di 
ll<0*B#fr^3, 3 1 3. 9 5 9^-, "Thin Fi 1m R 
esonance Device" (1 9 6 7^4^1 IB) ,T. Inoue 
et al 0*@#grSM, 4 5 6, 8 5 0^ "Piezoele 
ctric Composite Thin Film Resonator" (1 9 8 4^ 
6^2 6B),G. R. Kline et al<D#S4#fr* 4 , 5 
0 2, 9 3 2f, "Acoustic Resonator And Method Of 
40 Making Same" (1 9 8 5f 3B5B) > Wanget al. 
S#ft$iS 4 , 4 6 0, 7 5 6t> "Method Of Making A 
Piezoelectric Shear Wave Resonator" (1 9 8 7^, 
2^3B) , H. Suzuki et al . <D*B#gf ^ 4 , 6 4 
2, 5 0 8-f, "Piezoelectric Resonating Device" 
(1 9 8 7$2^10B) , J.S . Wang et al .<0*B 
#tr^4, 7 1 9, 3 8 3-f", "Piezoelectric Shear W 
ave Resonator And Method Of Making Same" (19 8 
8^1fll2B) , S. D. Brayman et al.O#S#fH£ 
5, 0 1 1, 5 6 8f, "Use Of Sol-Gel Derived Tant 
50 alum Oxide As A Protective Coating For Etching Si 



(3) 



teBa 2 ? 6-2 9 5 1 8 1 



3 

licon" (1 9 9 1^-4 M 3 0 B) . R. J. Weber et al 
. VKmftrftH 5 , 0 7 5, 6 4 1^ "High Frequenc 
y Oscillator Comprising Thin Film Resonator And 
Active Device", HJlZFE. A Mariani et al.O*li 
1 6 2, 6 9 It, "Canti levered Air-Gap 
Type Thin Film Piezoelectric Resonator' (19 9 2 
$1 1^1 OB) ICfE^SftTfclK ZtlL><D®ffriz\ 

[0 0 0 6] 

& man. z<oy£-j><r>Tizmw.ztitzmm z&m 

ifc&fc^rf Z.tth<D^m<DK&^\*. ££(free-st 
anding)»3t*.J&gi:-r*£i. 45 «t LFfcT- A#BM£« 

[ooo7] it:. m&mts£xf/itz&TmK$>i>& 
m$fizt#\z, H-mfrbmz-btiz>ui l z*tLT®8tiz 20 

[0008] LtzWix. mm%®.&iti%¥fumi,m 

[0 0 0 9] 

tf - > x ^&§i± e es § n tz&&&m& t * h is 
mzusm* >e-y>xiz$z&i-i> 0 mttw&m& 

14. J§i£&il#«f6*-5-;l*o 
[0 0 10] #®jyS0flri4. mFlSW##*gfS»4. ItlE 

±<oEs«^<o^i@t, gffim*m<offi 1 m±<om 2 

ffi^*t#<o^2«d t f[fe^2m«±ic*>), 40 
itfefcTiV*t«<o^2@±ic*)^o mmmi. &2&* 

.6t£* 0 itKbl&l. ^2^5-1:^ 3 ItfBS 
m^m^glisiU^Jf £14. ^Wm.&<D 1 / 4 (DOS 

[0 0 11] ^STOfS**. ^l^S'f >V-fr>A$: 

m-tz%imt. itne^iws^ve-^v^j: 
m2miL mumim$L&\z&^x : gm%L&<o\ / 4<r> 50 
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[0 0 12] #£9114. 3EK^##«f§£f1u£1-*;>m 
«*t^±lwSSSi-*^'r 7^ 45 4U f *gl ; g-S&««'>l 
[0 0 13] «TE*tttt, »2#W>f 

&1S14. ^■^n$**itrifi»i : g-s««wi/4-c*) 
zmmvm 2 « £frfBg«#*u:KEfi-t * * x ? y *• 
Stt. ^•>fr»$^itrie^i^i'^goi/4-c*Sc it 

IB* 2 is J: Of* 3 > bf- ^ > * l±£v»fc<Jf L v> <> 

OX\±%^ 0 

[0 0 14] 13S5;frifcl4. asi^es-uiB^RMSfic 

SXf-;^ isJ:y f ltriaam*t^tc*2mS4rife-^1- 
vr^-g-tr-t^S LV^*, £<ITI14V\ It 
fS*l«®> ej.y#3R-B, is £ Zf&2M.mi±. 1tf5£ 

i tiss^) i /4 <Dm&&imi-2>o 
[0 0 15] mvttmummxa. muxms.. *i« 
mimu&WRZimiztii't-r&XT-y?. EMM&m* 
mumimmizm&i-zxv-v y> *2«s«r«tifBsm 

ic^-&-r-&xx^7'. &xvm3mmfzm2KWM 

\zj£&1-Z>AT V?'Z'S1jZti!>mi Lv^s. MXii 
[0 0 16] 

5E£%WMlt. ffffll^itt^i3J:r/#fr»*<oeH^#BB 

l-HlSlc^v^T-J-ti.'b :tC i: cT. 

[0 0 17] El 14. fi^£Hl 5 0fflgfMS-^i- 0 
^•S^S^l 5 14. *«1 1 0 *S1 5 7, 159 
SfjlTKUS 15 2 1 5 0 £^<bj££ 0 

1 5 214. tzl±*V>& 

[0018] 1 1 0 14. ff^f 1 5 0 t 1 5 
7, 1 5 9. 434^ Y, 3>f 

LT*gfE-f* 0 »«1 1 014. iji*^^ 
*4 tt5-&**4v^ (taix.14*. t7r-f7±<Ov'J 
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a, SHb'f >"7M I 

I - vm<V#Pr, ^b* K5 ❖ A, SHtf8(zinc raid 
e)#<E>i?£I I-V IJg<D*m, ^xlfSixGel-x, A 
lxGal-xAs, InxAll-xP<£>«fc 7 K^tf-SttlZW, Zil 

Si, Ge, GaAs^) 14, #< <04§-& |1 0 0| 

L--Cfflv>-5>*:i6Kffl&$Ti.*o <fe<0*&fcEl6jl4, |1 * 

Va = (c/>) 0.5 
fi-#R*t&&rz<a-j&fl-**, #*>f >\£~tryxo^ 

Tz= (zt-Zo) / (Zo+Zt) (3) 

Ztl4, &}gW Vfcf-?">;*. (terminating impe 
dance), ZottftSUKfl:^ V ? V* Srgfc 
■To t,fc**oT, g&Stffili. ii&KftW 

i^/J fci4ffl1S:£;£-r*iE®i4, + 1 <oKtt&&i5- 

* m*>ftVZ (clamp) J H, ife^<75ag)Sr^-f 0 Lfc 
E-f >**-^>.x**^(teni)ination)<OW4, 

fi^K (mass dens i ty) (M x. 14* v ') n v rf A , £§t & 
if) Srtt^ttft*4 0 

[0 0 2 1] D2I4, ^^K-fca^l^igif 2 0 1 
O, ffi^-ffcL/c^i)iIll-e*^ 0 tf#Sil2 0 1 14, & 

ss*t^2 1 8o±uBee$n/ci/4tstfi*MS2 0 
3 ##s:ws2 1 8iis«2 5 sjtKEestt 

-So 

[0 0 2 2] 1/4 2 0 3 14, ESJf 2 1 0 

<0&m^W&2 0 5, 2 0 5' =Sr*lxrv>^, 0 «S2 0 
5, 2 0 5' iSiWEmJf 2 1 0I4I5S 2 11ttU 
^SS:WS2 1 8±Kab&o 

[0 0 2 3] %WR%sm 2 1 8 14, «&<D*mi 
tr 0 ££-C14, ^-ftt)*, «£2 1 6Sr*-f*®2 1 
5, SS221 Sr*1-S^2 2 0, If $ 2 5 1 
12 5 0cLtSbto 12 2 0, 2 5 0 GflKES :h.T 
v>&flfe?>Jl£, tgRT^o S2 5 014, 1 1 0 

(SI) i:i«ltiiS2 5 5±CEt?H4 0 

[0 0 2 4] ^SKtttl 218 (DM 215, 22 
0. . . 2 5 014, ^-/r^Si&So 1 /4 i:f Lv>I? 
2 1 6, 2 2 1. . . 2 5 1 £*ri- &i:-?Ug^Srl.& 

r-l4##s:tt?f 2 1 S^isitfte^W-i vtf-^v* 
*m^*;ScSlc-&tr«fc ii#$rt£ (fllxtf. 
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* 1 0| iSXlf 11 1 1| MS-&tro 

[0 0 19] *i£#*«l4, £g£ r^E 

|6](misoriented)J Ztlxm%.ZH> 
g K 5831" * F^S £ £1 jg^ & J: ? K L T * «, *«Sflt 
&<Dftfc<DMU \z J: c T 14, i *U4 -5- 0± fcffoS £ ft * 

[0 0 2 0] =gm<< >\£-V>XZ a 14, ®ft«O^JK45 
10 Za = ( i o*c) 0.5 (1) 

(2) 

2 5 5X*)&^W<i Vfcf-^V* 2 5 

0) c LWoT, ^SRS*^ 1 8 14, 7i9>^3b 
Ferranti effect) £ Mi" &o dtUCioT, tfS 
MS 2 1 8 jm&OJf 215, 220, 250. . . ^ 

l«S6K45tt*fi-< >\£-r>X (Mx.lt SS2 5 5 
©4 Vfef-^V*) ^2^S5 (fllxtf, 

20 S2 0 5' ) >\£-y>xizm&2ttz> 0 

ittli, W. E. Newel "Face-Mounted Piezoelectric 
Resonators"^ v»-7^5: (Proceedings of the IEEE, p 
p. 575 - 581, June 1965) £&\,*mCbtlX & *) , 

[0 0 2 5] #aJgAli> ^WR«S2 1 8**®^!!^ 
>\£-tr>X*m-rZ>ttft («x.tf, SS2 5 5) <0± 
lcfi[«L, ^o^SK*tS2 1 8**#/r^Sjgfi(Dl/ 

7.Sr t^*b1-/:*l^#S:itiS2 1 8**fflKfflv^^> 
30 ifcSr^L/co ^-#S*tS2 1 8iHfcf.t^K4 
Vkf-^VyUl, mi, ^3, ^5^^1 (0Ox.»^ 
€2 5 0, 2 1 5) * ? 5S^-#-f -s\£-y V^.«r^rL> *■ 

oi»2, ^4, m&mnm mm. m2 2 0) 

[0 0 2 6] H2T*I4, ^WBL^2 1 8 1 / 

40 J |±4?glJ -f^ BE L V e - ^ > 7. fitB& (prof i 1 e) £ 

>^Srt/ct>-t^ (IPS) £*g/hL-Cj?f# 

L. N. DworskylCi Z> Modern Transmission Line T 
heory and Applications (John Wiley and Sons, — a. 
-3-^, 1 9 7 950 <Qm2m&£Zf3\m±WHZi3\,* 

x^ch tLtzmmz l tz-tt^ tztm\z x o x mmx- § z> 

50 «2 5 5lcSfca«1-^,^SB^f»*ffiS2 0 3 lCS^Jfi: 
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^WKtt&2 1 8<afij£*?£;L*U4*4 
ij V^S-ftW #B^±T*<D K9x*«*|| (dwell 

t ime) * $ ■£ * i i k 4 o r . * tz \m ^#&m & 

[0 0 2 7] #ttJPA14. SIC. *VKtt«2 1 8***- 

at-^i:Et?fttl2 0 5\ 2 0 5 
SSg^tFE***^ 1 0Of«^ ^#&fi<0 1/4 

[0 0 2 8] 0314, *ft'|]0m«HUHl'flKJ:&. 
3 0 10tMLfcfiHt*4. 
S3 0 1 14, ^##«S§2 0 3 (02) i:S<RL.T45 
»K EI13 1 0<0#ffllicmg3 0 5, 3 0 5" i^tt 
£#lc. EM3 10' «4lli:*ti3 0 5" , 3 0 
5' *-£tro E113 10, 3 10' 14, *tt-?tim2 
3 2 0, 3 2 0' i0f*3 2 0, 3 2 0' 

14, «;g3 05, 305' , 305" <0J?S c 11 

$3 2 0, 320' £#-C\ JcAHOftlfgrMJEliffK: 
£t-t&frV&ft0 1/'4«>ff Ii3 0 5' 

14, II2 0 5' (02) KfcMSU 0J;l»4\ *3&9JO 

f itffiW<o2i8 (02) o«td*^-ss:i*s±* 

#8- C33 

ZnO 2.31 5670 

Si02 0. 79 2200 

GaAs 1.12 5300 

Al 1. 11 2700 

W 5.81 18400 

Z<om<D&m-<V&&li. 4#K (among other places). N 
T I S4J 40*/i7fc»4DT I C^fcA^MBfr, A. SI 
obodnik et al.(C4£>. [Microwave Acoust icsHandboo 
k: Volume 1A. Surface Wave VelocitiesJ tS£*L 

Air Force Cambridge Research Laboratories Rep 
ort AFCRL-TR-73-0597. H 4 *ttcHjIi-£#. <D4 

(>. V. Risticlc 4 -£>. [Principles of Acoustic Devi 
cesj . bhtflZB. AuldlC4& TAcoustic Fields and 
Waves in SolidsJ , % 1 45 4 Z/m 2 m^H^X^tz 

[0 0 3 0] 305. 305', 305" (03) 

I*, tt *«S3 o i^<nmfi.&mm.iff7o 

1S3 0 5, 3 0 5" 14. Hg-fSIb* *'<-:'*' V*(m 
otional capacitance) Cml£^-t".5>A2J^v** — 1* tlB 
-*SI3 0 5" , 3 0 5*14. 6131-*®®$* 
Cm2*3-r*lB#S&'-i*- f*tt*.TfcJ:v>. 0**/< 
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[0 0 2 9] fftl3 1O, 3 10' (@3) 4J4tf2 
1 0 (0 2) 14, flilf, A 1 N, ZnO, Cd 

(J /:l4m^*(electrostrictive)) *tJft*fe«4i 
c*«SiLvv IS3 0 5, 3 0 5* , 3 0 5" (0 
3) , 4J4*/2 0 5, 2 0 5' (02) 14. fi^S*^ 

;V 5 ^ A S tz\±TiU 5 - ■> A-g-&) O^V>J§-Cfl|j££ 
10 n^it^lL^. RWS2 18 (02) 14. #7* 

Lv>o Kttt»2 1 814, IS&tD&SJg 

A*, 01 *. OTOE 2 0 5' (02) S&I23 0 5' <0«ftfe 
fc#fc, ^«Ht4*iEO«/MniXK«lc£ 

*o »«SHOft«tt*#»0*lrW*tt(longitudinal 
acoustic properties)*. T©*1 ttbtz B 

20 S&^TVMfc-r&.'Xl-Cfi, W*C 3 3 Sr 1 OllTBfc 
»Lt (N/m2) -C^fcL. ^t^^D^A/m 

tWMtSfc OOtf-f >e-^>^Zo/ASr 1 07TI& 
ILt ("7? h/m2/ (m/s) 2) T*«teLU4. 

Va Zo/A 

6388 3.62 

5973 1.31 

4597 2.44 

6300 1.72 

5450 10. 1 

8i CO 4:BI## »t h tlX v»a „ BP*,, Cm/C0=8K 
2/ ? r2iSc*>S*t*o *»**»0*r r y v^OfflBft 
I&EBI4. V. E. Bottom 1C 4 -5 [Introduction to Quart 
z CrystalUnit DesignJ (Van Nostrand Rheinhold Com 
pany: 1982) IZ&htlZx, 

[0 0 3 1] 0 4 14, *§69!©JiSl#£iyfcfllfc4.&, 
#«#»&3 0 1 (0 3) W&l 4$ 4 2 SB^Offl** 
« ttilb** 'lis* (Cml, Cm2) t. #iSSf£:#<OJp 

[0 0 3 2] 14, SSI 3 0 5, 3 0 5 " HBTfflSE 

Ziltzn**'*^? >ACmll4, H$ 3 1 0Sr^#OH 
$3 10 + 3 10" tJt«Lfc (KioTlftJILfc) » 
£-Cfifc*l&3-ftf UJtLT, 04OfflS4 0 5i:io 
XmZtl&X n Kmitt2> e —is. 113 0 5' , 3 0 
5" HTaS5E$ftfc!&**/t->* V^.Cm2*4. 1?$3 1 
0' * f ^gtO 1 /4 *?)fS 3 1 0 4-^U/w'{)<OT-*-& 
50 M<Offifi4 1 0WiTi:« (f KttL-C) fHbi*». 
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[0033] ^mo^mmmmx-u. #m®A»4. # 

Scf a*giL<l4iftf °°0. 7 7T\ Cml«>Cm2£:£& 

mz. b z.tz&%,Ltz 0 r~j 

It : illi&L^Z i: B Cml#=Cm2i:** J: d 

tfZtiZX*), &mZtitz^*fr*?(D&:t>titzx.*fr*F 

\ztt-rzttm (q) i'STi, ^a&isitr?-.? 

l*7*'J > Mfootprint)ri*if}JD-?-* 7>r ;v*co 

14\ fl-&f!4. &0. 7 7 © 2 5 %£Ln«>tittrli~C& 
•) . #1 0 . 7 7 CO 1 0%mrt#g2 L<. i&O. 7 7 to 
5 L^o 

[0 0 3 4] 13 514. *HW£0^lHF®^Jfi^fl^«t*. 
S 3 co#«fl1iii<0« 1 is J; ZT& 2 Ufriztt-f ZttftM 

m9.ft&®mtfaz%.mLtzfr&i «4) t<o§g&* 

it^77f45. 135 tCi3V>T. ffiS&5 0 5 14ffii&4 
0 5K**I&L, ffitt5 1 0ttft»4 1 0iznfc-t2> o f 
= 0. 7 7£giRi-Si:. m2. 5 : 1 co^ftJta^ h 
IXho L/^oT, A*-A1B1-A2B2-Hl*iv»^ 

topology) z%-rz®.mmmzntz#&%z 
inm-rz>7<( fr?\u (bp*,. h**) a 

# is j: i^m u -< > - y > x £ *-t & i t \z & 

60 iiTAiJ XXfBit, 01*. If. SfccofllcOA*^** 
- h*J:lfB*«A#- Mc-tivPiittJE&U ifc^lis 
4U f 2l4f&l£4U f £2#MilK^n^ftttlS-f-& 0 H 
&CO Xt) is 4 Iftii t) m^lfcJ 4 > - ^ > * £ * £ t 
*«Si UvvJBjfcjcJsv^Tli. flSxIf. A2I-A1B1-B 

mei±. *&mizxz^w#m$f<Dfo&<7>mfc&&*m. 
o.. 5~o. 8) tt J f#^)i>y?m.t>Ltzmi&.&. m 

38. 0. 6-2. 2 GH z) K. m&2tlX^Z> 0 

6 1 o a. i *r-ff^)\sv £ *)m^zM^mnmzm^iz 

[ 0 0 3 5 ] J&gCDifflSIS* 6 1 0 14. 12 2 co«it £ - 

6-=J"f ?n>- h;KOW<0 3H (€2 5 0, 2 1 5 U*t 
Itf &) Pell::. W S 0. 8 8v-f^n^-h;KOAl© 
2 8 (12 2 0Ctffe-*-«) -0*}fA£ftT. GaAsi 
« (*«2 5 5 1CMID-*-^) _tK. tSRMS (tfE 
ltS2 1 8 £SJj£1-& 0 Cft^coUcWiJ 

4tfA l **g#?S*l*:COI4. iixC)l4^!5r W^WJ > 
V-yyAtti&ZZtWTzZ OfccoSU . S 

ft.&)mmV®% T $> •) , L f> Sit Kff J: ^fr h X 
2bi. ISO. 8 4-7>f^n>- h;vcoZ nOl (fiEm 

^2 1 oc:**id-*-&) a*. ^#Kitgi±KiBs 2*1*0 
£53-6 i o\z&\,*XK2nk&m.<r>mT&&&£.xf%\zi) 
iffzmzit. si comets kh^lt. ico«jsuo^ 



10 

xmmztizxmv. K4 >>i4tr Lzmm*- k 

1C*j-lD-t-&i i:=Sr^lg|Lrv^o 8E*-KI4. JiJfcco-'j- 
SM3«fctmi cofeSftSmKifUf. *bl. 8GHz<0 

[003 6] mit^')=>xr>mm okji o oo^^n 
rwLfrh, -ztibomi&mi-Zo mm. znoi 

io 14. HNO 3 : HC 1 : H 2 O (*£SJt3 : 1 : 4) £ 
«v>tX7f>^ti*«, icox^^>^t4W. Al 
*J:O r /*fctt.G aAs =Sr«A1-*co-C, 

<t >"j n >m \z x ^ x z. co j: o h &m-t h o W 
i5«ttfA iico/^->-v^tc»4. ©iffliniStfSKis 
T-2fft] cox v * v v» t> tt 4 c 

[0 0 3 7] H7I4, &§£y}lz£Z>±&<Z) : gm7 4 &9 
co. &£US&&m%8 9 0iri5it-&*^^ffifflftSr^ 
1". ffi*^bS<t^«IEB&g|-C*&o «KMU9jftSfc@fft 8 9 0 
»4. ffiigco^'f -^U9^8 9 2*^co^SrSimi&VM4 
20 $^t*7>ft 8 9 1 Zffix.Z>o (V^yv^^it, 

&%f*iz, mmmzig&zti&o ) tr* ^u^-9-8 9 2 

14. A*1" 7 -r A'^ 8 9 3 izm& 0 -7-i)V9% 
9 3 14. #<bit-5»«l^«(]ffi$ft/:^#«r^*S^8 9 4 K 

st,, iite»8 9 Afrh<r>m%\L m^mumy-i ^ 

9 8 9 5 SraoT. 5 8 9 6 \V&-$%> 0 5*t8 9 
6I4. ^^Stf 8 9 7 ^ttiftUffiV-f ;V 

? 8 9 8 S-iitrSW-f So 5^-9-8 9 6*»t><Ojl-&« 
•?-J4. fffi*|fl||gi7<r fr? 8 9 9SraiiL. ::t§M 

ffi^-^d^i^n-c. jgm«j^#^n^«-§-* s ai*8 

30 0 0 £aC-C£{S&coi Fi:5|t > ti-& 0 

[0 0 3 8] 7 4.fr* 8 9 3, 8 9 5. 8 9 8*54:^/ 
t fzitS 9 9 <4. Citcf£«L.^i"f -/co^K*S7^ 
*^co«it^«tU f *fttCL^* t oTf*fi£ 

ztizz. ttf^mxhhw^ &fc<7>ffimwtmzLtz&o 

xm$L®.itztt*:(Dtil<D!&&it s $Z4fr$-Z> i~nta7 4fr9 
T4iv> 0 mk.\i. 7^^8 9 3 14. 
%.t1-Z%;mW<r>XJ3RFmWL&.i:fe3:-fZ>o 

«4 . -t ;v 7 mg^is «t ir^ - v > r<om &&xmm k& 
mt ztizx o %&&$:mmzii, &\zmmx$>z 0 so 
io x.x, mm&m&8 9 714. s^st^-ftsmco^* 

[0 0 3 9] 7-f;P^ 8 9 5«4. 7 4 frf 8 9 3 1 1^— 
<0*>^vM4*^Silii^«r*-r-5it#-C§. JttflH? 
8 9 4 U4oT§|^.Six^:v»^^-&MS L< iv>SP 
^v>l47-f frf 8 9 3 l-4oTBfe*$ix*v^cofi& 

<Dmt$Lftm-%i:i>m£-rz>o 7 4 fr* 8 9 8 14. los 

iffiiLv>. 7-f;V^ 8 9 9»4. S+t8 9 6 K4o 
T^?tt*^jSS:cofaJ fcJ4S*iiS$-a-. ^^rf&^ 



(7) 



^^6-2 9 5 1 8 1 



11 

tut. jurats o o tm&zn-T^z. i Fmmuv 

[0 0 4 0] £JUb* ft^SaMSrSBEU 
[0 0 4 1] ±ifc<o#5E*ifee!lo§£iB»±> 

[oo4 2] zz-cm^izxm&zvmmn, mm<otz 



10 



20 



12 

* imw<?>ffi)¥.ttw.m 
[Hi] vtx&.tiiizxz^&mmvffimtLtzmmm 

[12 3] ^^(Dmim-mmmmzxi,. %m^m.^<o 
m^itLtzm^m. 

[g|4] ^^O^litfigllJfe^ItrJ:^. 03<O#iSif 

[sis] ntf-mnmmza,, i3^ss 

[0 6] *&wiz£2>^®&m&frt><Dfo®<Dmfcmz 

[0 7] ^Wici^^^y^^^Sr^tr^SiaS: 

2 0 1, 3 0 1 tS*S§ 
l/4fcft*lgSS 



2 18 
2 0 3 
2 5 5 
2 10 
2 0 5, 



EE.MM 
2 0 5* 



[0i] 



[0 2] 




[03] 





[04] 




(8) 



#§8¥ 6-2 9 5 1 8 1 




(51) Int. CI. 5 

H 0 3 H 9/56 
H 0 4 R 1/28 



fasuire /f rtgss-?- f i 

D 7719-5 J 
3 10 Z 



